Apoptosis within bovine follicular cells and its effect on oocyte development during in vitro maturation.
Developmental competence of oocytes is compromised if they originate from atretic follicles. Apoptosis is the underlying process of atresia. Apoptotic changes in follicular cells are thought to influence the outcome of IVF. The aim of this study was to investigate apoptosis in different compartments of single bovine follicles (follicular wall, granulosa and cumulus cells (CC)) in relation to COC morphology, and to determine whether the addition, in vitro, of exogenous follicular cells from atretic follicles to maturing cumulus oocyte complexes (COCs) influenced the development of oocytes. Antral follicles were dissected from bovine ovaries and opened to obtain COCs and free floating granulosa cells (GC). The COCs were classified according to morphology. Apoptosis was determined in cumulus and granulosa cells and in homogenates of the remaining follicular wall. For every morphological class of COCs, a large variability of apoptotic expression was found in all follicle compartments. Follicular wall apoptosis was not correlated to COC morphology or to the percentage of apoptotic granulosa or cumulus cells. In grade 1 (best morphology) COCs, the degree of apoptosis in granulosa cells was comparable to cumulus cell apoptosis (P<0.01). The overall expression of apoptosis in granulosa cells of follicles containing grade 3 COCs (median+/-median absolute deviation: 37.8+/-13.8%) was significantly higher (P<0.05) than in follicles with grade 1 (22.7+/-10.4%) or grade 2 COCs (20.0+/-17.0%). About 48.3% of grade 3 COCs possessed strongly apoptotic cumulus cells compared to 27.8 and 28.2% of grade 1 or grade 2 COCs, respectively. Nonapoptotic cumulus complexes were observed in grades 1 and 2 COCs only. Adding exogenous follicular cells from atretic follicles to bovine COCs (grades 1 and 2) during in vitro maturation (IVM) had no impact on fertilization, blastocyst formation or hatching after IVF. This is of particular practical relevance to embryo production after ovum pick up (OPU), as during this process, good quality COCs are cultured together with simultaneously collected slightly atretic COCs.